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Introduction
In the last decades, the European Union (EU) has experienced a steady increase in the share of immigrants residing on its territory and immigration has become the primary source of population growth (Eurostat, 2011) . Some analysts (e.g. Razin and Sadka, 1999; Zimmermann, 2008) argue that such immigration inflows are beneficial for European welfare states as they generate additional revenues to finance the increasing expenditures related to population aging. In the public debate of most EU countries, by contrast, concern has been raised that immigrants might cause additional expenditures on account of receiving higher benefits than natives and may thus represent a burden to welfare states.
This discussion has motivated a large number of empirical studies that investigate the welfare dependence of immigrants relative to natives. 1 These mostly focus on benefit take-up rates 2 and are interested in residual welfare dependence (i.e. whether after controlling for characteristics the coefficient of a dummy variable for migrant status indicates significant differences in the probability of receiving benefits between natives and immigrants). By contrast, only a very limited number of studies looks at the effect of migrant status on benefit levels. In an early contribution Blau (1984) notices that information on benefit levels is censored as it is conditional on positive take-up rates.
Due to a lack of identifying variables-which are correlated to take-up rates but not to benefits-the author relies on ordinary least square (OLS) regressions arguing that there 1 Barrett and McCarthy (2008) and OECD (2013) provide a comprehensive overview of European studies. Studies on the EU include Barrett and Maître (2013) ; Boeri and Monti (2007) ; Boeri (2010); and Brücker et al. (2002) . Many studies focus on individual European countries like Denmark (Blume and Verner, 2007) , Germany (Castronova et al., 2001; Fertig and Schmidt, 2001; Riphahn, 1998 Riphahn, , 2004 , Ireland (Barrett and McCarthy, 2007) , Italy (Pellizari, 2013) , Spain (Muñoz de Bustillo and Antón, 2009), Sweden (Ekberg, 2006; Hansen and Lofstrom, 2003 ), Switzerland (Winkelmann, 2002 , and the UK (Dustmann et al., 2010) . For US studies see Bean et al. (1997) ; Blau (1984) ; Borjas and Trejo (1991) ; Borjas and Hilton (1996); and Tienda and Jensen (1986) .
2 For instance Bean et al. (1997) ; Blau (1984) ; Borjas and Trejo (1991) ; Tienda and Jensen (1986); Barrett and Maître (2013) ; Boeri and Monti (2007) ; Boeri (2010) ; Brücker et al. (2002) ; Barrett and McCarthy (2007) ; Castronova et al. (2001) ; Dustmann et al. (2010) ; Fertig and Schmidt (2001) ; Hansen and Lofstrom (2003) ; Muñoz de Bustillo and Antón (2009); Pellizari (2013) ; Riphahn (1998 Riphahn ( , 2004 .
is no reason to suppose that natives and immigrants are differently affected by censoring bias. Barrett and McCarthy (2007) and Muñoz de Bustillo and Antón (2009) use a tobit framework to account for the censoring of benefit levels and find that migration status does not only have an impact on benefit take-up rates but also on benefit levels.
While these studies provide important insights, their assumption that censoring bias affects natives and immigrants in the same way only holds if there are no systematic differences in eligibility rules for benefits and actual take-up rates of benefits between immigrants and natives. Such systematic differences could, however, arise from unobserved ability components of immigrants that make them have lower earnings and higher eligibility for benefit receipt. For instance, if good health is a requirement for migration as argued by the literature on the healthy migrant effect (e.g. McDonald and Kennedy, 2004 ) the selection of healthier immigrants leads to a lower demand for sickness benefits by them. Also limitations of legal access to benefits can be responsible for differences in eligibility rates between immigrants and natives. For example if eligibility requires a minimum number of years of residence and/or contributions to the system. Furthermore, language difficulties, lack of information on welfare services, fear of stigmatization as well as discrimination of immigrants on the basis of ethnicity might affect benefit receipt (Brücker et al., 2002; van Oorschot, 1991) . Ignoring these differences in selection runs the risk of generating estimation bias, which seems to be high, given the empirical evidence for differences in take-up rates. In this light, the work of Blau (1984) , as well as the studies of Barrett and McCarthy (2007) and Muñoz de Bustillo and Antón (2009), which do not account for different means of censoring between natives and immigrants, may be subject to such bias.
In this paper we provide a detailed analysis of the differences between natives and immigrants in both take-up rates and levels of contributory and non-contributory welfare benefits in 16 EU countries. We methodologically improve on previous contributions by appropriately accounting for different selection probabilities into benefit take-up be-tween natives and immigrants and by using Oaxaca-Blinder decompositions to analyze the causes of asymmetries in benefit payments to the two groups. By this, we avoid potential parameter bias when analyzing benefit levels and are able to decompose the difference in benefit levels between the two groups into three parts: A part explained by discrepancies in observable characteristics, a part that is due to differences in selection probabilities, and an unexplained component that is caused by differences in parameters. In addition, we can decompose differences in take-up rates into an explained and an unexplained part and determine the contribution of every explanatory variable to each of these components.
We find that in most countries a large part of the wedge in welfare benefits between natives and immigrants can be attributed to differences in take-up rates. Whenever differences between natives and immigrants in either benefit take-up or benefit levels are significant, the largest part of these can be explained by differences in observable characteristics between natives and immigrants. In almost all countries in our sample, immigrants-after controlling for individual characteristics-receive benefits either as often as or less often than natives. Also their benefit levels are comparable or lower as a rule. The most important characteristics driving welfare wedges are differences in income and personal characteristics (i.e. age, gender, and marital status) for contributory benefits, and household characteristics (i.e. household size and composition, population density, and houseownership) for non-contributory benefits. This suggests that selecting immigrants with more favorable characteristics (e.g. younger persons with better income prospects) is likely to be the most effective policy measure to reduce welfare payments to migrant households.
The article is structured as follows. Section 2 describes the data and provides summary statistics for the variables of interest. The estimation framework is outlined in section 3. It describes the methodologies of two-stage Heckman estimations and OaxacaBlinder decompositions, followed by a summary of model specifications. Section 4 reports 4 the main results while robustness is discussed in section 5. Section 6 concludes.
Data and Stylized Facts

Database description
We base our analysis on data from the EU Survey of Income and Living Conditions (EU-SILC), which has also been used by most recent studies of differences in welfare receipts of natives and immigrants in the EU. 3 The survey reports data based on a nationally representative probability sample covering all private households and their current members, irrespective of language, nationality or legal residence status for most EU countries on an annual basis starting in 2004. 4 To complement the variables permanently collected in EU-SILC a different ad-hoc module is temporarily added each year.
In this study we use the 2009 version of EU-SILC taking advantage of variables included in the module on material deprivation, which is available only for that year.
The data provide information on the country of birth and the citizenship of individuals, distinguishing between locals and EU-and extra-EU immigrants, and on all sources of income of interviewees and their households. This allows us to analyze the receipt of contributory welfare benefits, which are measured at the individual level (as the sum of unemployment benefits, old-age benefits, survivors pensions, sickness benefits, and disability benefits), and non-contributory benefits, measured at the household level (the sum of housing, family and children related allowances, and payments to those at risk of 3 See Boeri and Monti (2007); Boeri (2010) ; Barrett and Maître (2013) ; Barrett and McCarthy (2007); and Muñoz de Bustillo and Antón (2009) for recent studies using EU-SILC data and Central Statistics Office (2010) for a detailed description. 4 We had to drop some countries on account of a low number of foreign born and/or missing data problems. This applies to Bulgaria, Denmark, Finland, Hungary, Italy, Malta, the Netherlands, Poland, Romania, Slovakia and Slovenia. Persons living in collective households and institutions are excluded from the target population. This might lead to an under-representation of refugees and temporary immigrants in the empirical analysis. In addition, households in which all members do not know the language of the country of residence well enough to respond to the questionnaire and nobody outside the household can provide the required information, are not available in the data. Since such households are unlikely to be able to apply for benefits, our analysis provides conservative estimates of immigrant's welfare dependence.
social exclusion), separately. While for contributory welfare benefits the natural choice of the unit of analysis is the person, we focus on households for non-contributory benefits. We define individuals as natives if they were born in their country of residence, and as immigrants if they were born in another (EU or extra-EU) country than they reside in. 5 Native households are defined as households composed of only native adults (older than 15 years), while households with at least one foreign born adult are classified as immigrant households. 6 On account of the substantial institutional differences in welfare benefit provision across countries on the one hand, and because data limitations impede modeling the country choice of immigrants-which may be endogenous to the welfare state-on the other hand, we conduct our analysis on a country by country level.
Descriptive statistics
Descriptive statistics on benefit take-up rates and benefit levels suggest that differences between natives and foreign born in the level of benefits and take-up rates, are closely related (columns 3 and 4 of Table 1 and 2). Although many of the benefits vary in levels as they are often earnings related (see Central Statistics Office, 2010), this variation is only of low importance. In all countries in which benefit take-up rates are higher among immigrants than among natives, also the average (log)benefit levels are higher for the former. Similarly, in all countries in which take-up rates are higher among natives than immigrants the same applies to (log)benefit levels. Furthermore, a comparison of benefit levels unconditional and conditional on participation (see the bottom two panels of Table 1 and 2) shows that for all countries but Sweden the difference in benefits levels 5 We prefer this definition over one based on citizenship because the latter would introduce bias due to cross-country differences in naturalization laws. Previous studies find that the potential bias arising from classifying citizens of the native country born abroad in the group of immigrants is of second order importance (Boeri, 2010) . Also, the main results of the analysis below are robust to identifying immigrants based on citizenship instead of country of birth, although there are some changes in significance levels for individual countries.
6 Differences between mixed and only migrant household were analyzed in an earlier version of this paper and are available from the authors. We also do not distinguish between EU and extra-EU immigrants in the main analysis on account of a low number of observations for EU immigrants. This issue is addressed in the robustness section of the paper. 6 conditional on participation (i.e. average benefits per participant) is smaller than the difference in unconditional benefit levels (i.e. average benefits per inhabitant). This effect is quantitatively important and for instance in the case of Germany, as the most extreme case, accounts for about 90% of the unconditional difference in benefit levels. This highlights the importance of taking selection into benefits into account when explaining differences in benefit levels between natives and immigrants.
[ Differences in welfare use between natives and immigrants also heavily depend on the type of benefits under investigation and there is also substantial heterogeneity in relative welfare use of immigrants between countries. As shown by the ratios reported in columns 5 to 9 (7) of Table 1 (Table 2) , in which a number higher (smaller) than 1 indicates that immigrants receive benefits more (less) often or respectively higher (lower) benefits than natives, immigrants are typically over-represented in some benefit groups, while they are under-represented in others. For contributory benefits, old-age benefits drive the aggregate pattern-whenever immigrants are under-represented (overrepresented) in the use of old-age benefits the same applies for aggregate contributory benefits, because old-age benefits are the largest component of contributory benefits for every country analyzed (columns 1 to 5 of Table B .1 in the appendix). Similarly, noncontributory benefits closely follow the pattern of family and child related allowances, which constitute the biggest share of non-contributory benefits by far (columns 6 to 8 of Table B .1). Furthermore in 9 of the 16 countries analyzed immigrants are underrepresented in contributory benefits and in the other 7 the opposite applies. For noncontributory benefits immigrants are underrepresented among the recipients in 6 of the 16 countries. These vast differences can be explained by different eligibility rules for welfare receipt between countries and by compositional effects, which will be analyzed in more detail below. 7 3 Estimation framework
Heckman model
Given the descriptive evidence we model welfare dependence of immigrants and natives as a two step process, where in the first step immigrants (indexed by m) and natives (indexed by n) are selected into benefit receipt. In the second step, given participation, the benefit levels are determined.
In the first step we assume that the latent variable governing the participation in benefits for the j th individual (T * j ) depends linearly on a vector of individual and household characteristics (Z j ) influencing the probability to receive benefits (i.e.
where i is defined over migrant status, γ i is a vector of parameters for group i and η j is an identically and independently standard normally distributed error term). We denote this equation, which we call the participation equation below, by:
where
Φ is the standard normal cumulative density function, and T j is an indicator if individual j receives a benefit or not.
In the second step, conditional on participation, the level of the benefits (τ j ) is determined by a number of observable characteristics X j . The influence of these determinants of the benefit level for the j th individual conditional on participation can be consistently estimated by the standard Heckman (1979) two step procedure. The level equation, which is estimated by ordinary least squares, takes the form:
where λ j = φ(γ i Z j )/Φ(γ i Z j ) (with φ(·) the density function of the normal distribution)
is the inverse mills ratio, υ j is an identically and independently normally distributed error term with mean zero and variance σ j , and θ i = ρ i σ i with ρ i the correlation between υ j and η j .
To identify equation (2) we include measures of social contacts and leisure activities of the individual or household head, respectively, in Z j , but not in X j . The idea with using these variables for identification is that such contacts may generate information concerning the availability of and application process for social benefits and influence fixed costs that arise when applying for welfare benefits, or may provide information on job-opportunities and thus exogenously reduce the need for such benefits (see e.g.
Bertrand et al., 2000, for a discussion). Such contacts will therefore affect the likelihood of applying for benefit receipt, without affecting benefit levels.
Oaxaca-Blinder decompositions
Given estimates of equations (1) and (2) a natural question that arises is to which extent the differences found can be attributed to differences in observable characteristics between natives and immigrants (such as age or education) and differences in unobservable characteristics (such as a lack of information on welfare benefits, lower language skills, or psychological traumata of immigrants) or any kind of discrimination. Previous literature has mostly addressed this issue by residual dependence regressions focusing on benefit take-up rates. While this approach is informative as to whether immigrants are significantly over-or under-represented in the group of welfare recipients after controlling for observable characteristics, it does not provide further insights into the causes for the differences found. Such insights can, however, be gained by separately estimating the model in equations (1) and (2) for immigrants and natives and then applying Oaxaca-Blinder decompositions (see Blinder, 1973; Oaxaca, 1973 for a derivation, Yun, 2005b , and Madden, 2000 for recent applications, and Jann, 2005 for standard errors).
Defining β m , β n as the coefficient estimates for the level equation (2), omitting individual subscripts j for simplicity, and using natives as the base group for the decomposition analyses (since these can be expected to not be discriminated against in our context), differences between immigrants and natives in benefit levels conditional on receipt can be decomposed into three effects:
with X m and X n the mean characteristics of immigrants and natives and λ i and θ i the mills ratios and their coefficients. The first term in square brackets on the right hand side of equation (3) is the part of the total difference of benefit levels that can be explained by differences in observable characteristics between immigrants and natives (difference in characteristics effect), the second term in square brackets reflects unexplained differences between immigrants and natives with respect to the level of benefits received (difference in parameters effect), and the third term in square brackets accounts for differences in selection into benefits between natives and immigrants (selection effect).
Defining γ m and γ n as the parameter estimates of the participation equation (1) for immigrants and natives respectively, different take-up rates of welfare benefits can be decomposed as (see Yun, 2005a; Bauer and Sinning, 2008; Fairlie, 2005) :
Once more, the first term in square brackets is a difference in characteristics effect and the second term an unexplained difference in parameters effect.
In the level equation (2) 
and the contribution to the difference in parameters effect effect byZ
Model specification
For the estimations we specify a set of control variables that is common to the participation and level equation. This consists of four groups of variables: (1) personal characteristics (age and its square, gender, and a dummy variable for single persons), (2) education (dummy variables for higher secondary and tertiary education), (3) income (the natural logarithm of gross income and its square), (4) and household characteristics (dummy variables for densely populated areas with more than 500 inhabitants per square kilometer and a total population of at least 50,000 inhabitants, house ownership, presence of children, and a household size of three, and four or more persons). For identification we additionally include network variables, which measure the intensity of contacts with friends and family (dummy variables for meeting friends/family (relatives) at least once a month and regular participation in a leisure activity), in the participation
The personal characteristics are included to account for the higher probability of older persons (e.g. pensioners) to obtain benefits, while the education variables account for higher unemployment rates and higher poverty rates of lower educated persons. As some transfers are related to marital status (e.g. pensions for widowers) we include the indicator for singles. 8 Variables like income and household characteristics impact on welfare dependence because many benefit types aim to provide income support to low income groups or households with children. The indicator for urban areas is included to account for lower application costs for benefits in urban areas due to better accessibility (and potential differences in generosity) of benefit granting institutions. This may be important given the marked difference in settlement structure of immigrants found in section 3.3 below. The use of network variables for identification finally is justified by the hypothesis that social contacts with friends and family may exogenously affect benefit take-up rates without impacting on benefit levels for the reasons explained in section 3.1.
[ Table 3 : Around here]
The ratios of the means of these variables for immigrants relative to natives are reported in Table 3 . There is substantial heterogeneity in the structure of immigrants across EU countries. This highlights the potential role of compositional effects to explain these large differences. For instance, while on average over all countries in our sample immigrants are of a similar age as natives and are more often tertiary educated, they are less often tertiary educated than natives in Austria, Belgium, Spain, France, Greece, and Sweden and on average older than natives in the Czech Republic, Germany, Estonia, France, Lithuania, and Latvia. In aggregate, immigrants are also less often single and have a higher share of males than natives. In France, Sweden, and the UK the share of females is, however, higher among natives and in Portugal they immigrants are more often single. Immigrants in the cross country average are also less often house owners than natives and have fewer social contacts, bigger households and live together with children more often. Also for these variables there are some exceptions in individual countries.
On average, immigrants have higher individual but lower equivalized household incomes than natives, but again this does not apply to all countries, since higher personal incomes of immigrants are particularly often observed in countries in which immigrants are on average better educated than natives. 9 The only stylized fact applying to all countries in our sample is that immigrants reside in urban areas more often than natives. Table 4 summarizes the results of the Oaxaca-Blinder decomposition, for both take-up rates and levels of contributory benefits. It shows the differences between immigrants and natives in take-up rates and the (log)level of benefits respectively, where a negative (positive) value indicates an under-representation (over-representation) of immigrants relative to natives. The first three columns report results for the participation equation: Column 1 shows total differences in benefit take-up, which differ from the number reported in Table 1 only due to the nonlinearity of the probit regressions (see Fairlie, 2005) . This is decomposed into the difference in characteristics and difference in parameters effects in columns 2 and 3, respectively. These two columns show the percentage point contribution of the respective effect to the total differences found. Columns 4 to 7 report the results for the level equation. The average difference in log levels of benefits conditional on benefit receipt is presented in column 4. Column 5 reports the part of this difference that remains after controlling for different selection probabilities of immigrants and natives. This term is then further decomposed into the difference in characteristics and difference in parameters effect in columns 6 and 7.
Results
Contributory benefits
[ Table 4 : Around here]
The results reported in this table provide only very little evidence of higher benefit take-up rates on the one hand, and (log)benefit levels on the other, among immigrants relative to natives, after controlling for observable characteristics. In 6 of the 16 countries analyzed (the Czech Republic, Germany, Estonia, France, Lithuania, and Latvia) participation in contributory welfare benefits is significantly higher among immigrants than among natives before controlling for observable characteristics. In all of these countries but Germany this higher participation can be explained by differences in observable characteristics between natives and foreign born. The difference in parameters effect is insignificant or even significantly negative for participation in contributory benefits by immigrants in all of the remaining countries. Also, in the 9 countries in which participation in contributory welfare benefits is significantly lower among immigrants than among natives, the difference in parameters effect indicates an insignificant difference in welfare participation between immigrants and natives, or a significantly lower participation of immigrants, after controlling for differences in characteristics. In sum, in all countries but Germany the probability of immigrant's participating in contributory benefits is either significantly lower or comparable to native's after controlling for differences in observable characteristics between the two groups. 10
Results for the difference in characteristics effect indicate much more heterogeneity than the findings for the difference in parameter effect. This reflects the heterogeneity of immigrants with respect to education, income, and household, as well as personal, characteristics in different countries shown in Table 3 . The difference in characteristics effect also provides the largest contribution to the difference in the participation rate in contributory benefits and is significant in all countries but Belgium. In 8 of the 16 countries included in our analysis (Austria, Cyprus, Spain, Greece, Ireland, Luxembourg, Portugal 10 Our country level results are consistent with the findings of previous studies by Barrett and McCarthy (2007) , Boeri and Monti (2007) , Boeri (2010) , Barrett and Maître (2013) , and Muñoz de Bustillo and Antón (2009). The exceptions are Barrett and Maître (2013) who find positive residual dependence in Sweden, when excluding old-age benefits in the analysis, and Boeri and Monti (2007) who find positive residual dependence in Estonia for 2004-2006. and the UK) immigrants have characteristics that should make them less dependent on welfare transfers than natives. These are also the countries in which immigrants unconditionally participate significantly less often in contributory benefits. In the remaining countries but Belgium migrant's characteristics suggest higher participation in contributory benefits. With the exception of Sweden, these are also the countries in which immigrants unconditionally participate significantly more often in contributory benefit receipt.
The results for the levels equation, corroborate these findings and point to a relatively low importance of the difference in parameters effect and a heterogeneous but more often significant difference in characteristics effect. In the level equation the difference in parameters effect is significantly negative in 6 countries and significantly positive only in Ireland. The difference in characteristics effect, by contrast, is significantly positive in 6 countries and significantly negative in another 5. In addition, as shown in column 4 of Table 4 , the results point to a sizable influence of the selection effect on differences in contributory benefit levels. After controlling for selection, significant differences between immigrants and natives in average (log)contributory benefit levels remain only in half of the countries analyzed, with the results indicating significantly lower contributory benefits for foreign born after controlling for selectivity in Austria, Belgium, Estonia, Luxembourg, Sweden, and the UK, and significantly higher ones in Germany and Ireland.
Non-contributory benefits
Results for non-contributory benefits point in a similar direction. As for contributory benefits there is substantial heterogeneity between countries in relative take-up rates and benefit levels (see column 1 and 4 of Table 5 ). As for contributory benefits, a large part of the difference in take-up rates and its variance across countries can be explained by differences in observable characteristics as reflected in the difference of characteristics effect. By contrast, the difference in parameters effect of the participation equation is either insignificant or significantly negative in all countries but Greece. 11 Results for the difference in benefit levels-also in accordance with the results for contributory benefits-suggest that selection into benefit receipt accounts for a large part of the conditional difference in benefit levels in most countries in which differences in conditional benefit levels are statistically significant. After taking selection-differences between native and migrant households into account, a significantly positive difference in benefit levels remains only in France and Ireland. Also for non-contributory benefits the differences in characteristics between native and immigrant households are more important in explaining differences in benefit levels than differences in parameters. These characteristics, if statistically significant, suggest a higher level of benefits for migrant households in all countries except for the Baltic countries and Greece. Positive difference in parameter effects are found for France and Ireland, while in Cyprus and Luxembourg these are significantly negative.
[ 
The influence of characteristics
One advantage of Oaxaca-Blinder decompositions is that they allow for a detailed analysis of how much of the differences in characteristics and parameters effects can be attributed to individual groups of variables such as the personal characteristics, education, income status, and household characteristics, as well as network variables included in the regressions. Looking at the results of these detailed decompositions, the individual groups of variables mostly remain insignificant contributors to the difference in parameters effect for both the participation and levels equation in the receipt of contributory (Table 6 ) and non-contributory benefits (Table 7) . This reflects the relatively low importance of this component.
11 The country level results are once more consistent with previous research. The exceptions are Boeri and Monti (2007) 's results for Germany and Luxembourg and Greece. Results for Germany and Luxembourg are, however, in line with Barrett and Maître (2013) who focus on family related allowances, and for Greece results accord with Boeri (2010) , who excludes family allowances from the analysis.
[ Table 6 : Around here]
The terms of the differences in characteristics effect are more often statistically significant. For contributory benefits they suggest that differences in personal characteristics contribute the most to the explained difference for take-up rates in all countries but Sweden. For benefit levels, personal characteristics and income are the most important contributors in the majority of countries. Household characteristics account for the largest part of the difference in characteristics effect in Latvia and Sweden, while for Cyprus education differences are most important.
The signs of these effects and their heterogeneity across countries can be easily explained for most countries. The effect of personal characteristics on take-up rates of contributory benefits is statistically significant in all countries but Sweden. In the majority of countries (Austria, Belgium, Cyprus, Greece, Ireland, Luxembourg, Portugal, Spain, and the UK) immigrant's personal characteristics make them significantly less often eligible for contributory benefits, while in the rest of countries the opposite applies. Comparing these results to the descriptive statistics in Table 3 indicates that in all countries of the first group immigrants are on average younger than natives, while immigrants are consistently older in the second group. This is due to the important contribution of old-age benefits to total contributory benefits. In Sweden, which is the only country where personal characteristics do not contribute the largest part to the difference characteristics effect in benefit take-up, household characteristics of immigrants are the largest contributor. Immigrants in Sweden have larger households and more children than in many other countries. This explains their higher eligibility for non-contributory benefits.
In countries in which immigrants receive significantly higher benefit levels due to their income (Czech Republic, Germany, the Baltic countries, France, and Sweden) this is explained by their relatively lower income compared to natives. 12 The opposite applies to most countries in which income differences between immigrants and natives contribute significantly to higher eligibility of immigrants (Austria, Belgium, Cyprus, Spain, Greece, Ireland, Luxembourg, and Portugal). Differences in educational attainment between immigrants and natives mostly work to increase the relative benefit levels. Differences in education contribute significantly and positively to the difference in characteristics effect in 10 countries and are the largest contributor in Cyprus, while this effect works in the opposite direction only for France.
[ Table 7 : Around here]
For non-contributory benefits household characteristics contribute most to the difference in characteristics effect for take-up rates in the majority of countries (Table 7) .
Whenever household characteristics of migrant households lead to higher take-up rates (as in Austria, Belgium, Cyprus, France, Greece, Ireland, Luxembourg, Portugal, Spain, Sweden, and the UK), the total difference in characteristics effect is positive. Whenever household characteristics of migrant households lead to lower take-up rates the opposite applies. In all countries with a positive difference in characteristics effect immigrant households are larger (with the exception of Cyprus) and have more children living in their household than native households. In countries characterized by a negative difference in characteristics effect, immigrant households have fewer children and are usually smaller than native households. This finding is due to the large part of non-contributory benefits connected to child birth or dependent children. In Germany and the Czech Republic personal characteristics contribute the most to lower benefit take-up rates of migrant households. This can be explained by the lower probability of dependent children living in households with an older household head. This may also explain why the differences in welfare dependence between immigrants and natives often have opposing signs for contributory and non-contributory benefits. Older immigrants lead to a higher probability of obtaining old-age benefits (contributory benefits) but also to a lower probability of receiving child and family related allowances (lower non-contributory benefits).
Household characteristics are also the biggest contributor to the difference in characteristics effect for levels of non-contributory benefits in most countries. Here too, fewer children in migrant households on average reduce the level of benefits, while more children increase it. In the Czech Republic, Germany, and Greece personal characteristics drive the lower benefit levels of migrant households, while in Sweden higher benefit levels of migrant households can be explained by differences in educational attainment.
Robustness
The results presented above refer to a comparison of aggregate contributory or noncontributory benefits between the overall immigrant population and natives. This may be a caveat to the analysis, because in many EU countries the public debate on the potentially high costs of immigrants to the welfare state focuses on certain migrant groups (e.g. those from extra-EU countries or recent immigrants) or on certain benefit types (e.g. unemployment benefits or family related allowances). As a consequence, The results of these robustness checks are reported in Tables B.2 to B.4 in the appendix. Most of them accord with the conclusions of the above analysis. Throughout, differences in selection into benefit receipt between immigrants and natives account for an important part of differences in benefit levels in the majority of countries. Differences in characteristics between natives and immigrants are the most important factor for explaining differences in take-up rates as well as differences in benefit levels. Finally, after controlling for observable characteristics, immigrants as a rule participate about as often as or less often than natives in both contributory and non-contributory benefits. Given participation they also receive lower or comparable benefit levels. Exceptions to this last result are found in the case in which we exclude family benefits from the non-contributory aggregate. In this setup significantly positive difference in parameters effects are found in 4 countries for benefit take-up rates (Czech, Republic, France, Lithuania, and Sweden) and in 2 countries (France and Ireland) for benefit levels. 15
Despite this large accordance of overall results, on the country level the changes 13 Since EU-SILC data does not distinguish between EU and extra-EU immigrants in Estonia, Germany, and Latvia we had to exclude these countries from this robustness check.
14 In this analysis Lithuania (for contributory and non-contributory) and Portugal (for non-contributory benefits) had to be dropped on account of a small number of recent immigrants.
15 This is partly due to the higher weight of benefits for socially excluded households in this set-up, which inter alia target refugees and migrants. 20 in definitions and comparison groups do lead to some differences in results. These are smallest for the case in which we compare natives to extra-EU immigrants only (Table B.2). In this case only some effects change their significance level, but none of the previously significantly positive (negative) values turn significantly negative (positive).
When excluding old-age benefits from the aggregate contributory benefits (Table B. 3) some changes of significantly positive to significantly negative values or vice versa do occur. In contrast to previous results both unconditional benefit levels and benefit take-up rates are significantly higher for immigrants in Sweden. For Austria the same applies to take-up rates and for Luxembourg to conditional benefit levels. Furthermore, in Germany immigrants have lower take-up rates and obtain lower benefit levels. Also the difference in characteristics effect for take-up rates changes sign in many countries. In particular, observable characteristics of immigrants suggest lower benefit levels among immigrants than among natives in Germany and the Baltic countries and also in contrast to previous results the difference in parameters effect is significantly positive for benefit take-up rates in France and negative for take-up rates and benefit levels in Germany. 16 Excluding family and child related allowances from non-contributory benefits only leads to a change in signs of significant coefficients in the selection equation for the Czech Republic and Greece, as well as for Lithuania and Luxembourg (where the difference in parameter effect changes signs relative to our baseline specification). We find a significantly positive difference in parameters effect in more countries than before (five relative to one previously). 17 Finally, comparing natives to recent immigrants (Table B .4) we 16 Our results for contributory benefit levels (excluding old-age benefits) indicate a significantly positive difference in parameters effect for Ireland. This contradicts the findings of Barrett and McCarthy (2007) of negative residual dependence for benefit levels. In contrast to the study of Barrett and McCarthy (2007) we account for differences in selection of natives and immigrants into benefit receipt. Pooled regressions that consider immigrants and natives together would mistakenly allocate the effect of differences in selection to the residual welfare dependence component. This provides a potential explanation for the difference between our results and those of Barrett and McCarthy (2007) . 17 In a further robustness check we also exclude unemployment benefits from the contributory aggregate in order to account for the possibility that the global economic crisis of 2008 impacted differently on unemployment rates of natives and immigrants. Once more this does not change the general patterns found above, but the significance level of some effects are altered in individual countries. These results find a change in the difference in both take-up rates as well as benefit levels between natives and foreign born for contributory benefits in the Czech Republic and Germany.
For both countries now these differences turn significantly negative, as do the difference in characteristics effects. By contrast, the difference in take-up rates between natives and immigrants turns negative for France. For non-contributory benefits such changes in sign of significant effects apply to take-up rates in Germany and the difference in characteristics effect in take-up rates for Germany and the Czech Republic.
Summary and Discussion
This paper provides a detailed comparative study on differences in access to contributory and non-contributory welfare benefits of immigrants and natives for 16 EU countries. In
contrast to previous studies we analyze differences in benefit levels for a large number of countries and improve on methodology by allowing for potentially different benefit takeup rates between immigrants and natives. This allows us to account for censoring bias that arises when focusing on benefit levels received and results in unbiased estimates even if the selection into benefit receipt differs between natives and immigrants. Furthermore, we use Oaxaca-Blinder decompositions to decompose the differences between immigrants and natives into a part that can be explained by differences in observable characteristics and an unexplained part that is due to differences in parameters, for both, the equation accounting for selection into benefits, and the equation determining benefit levels. We show that these methodological innovations allow a substantially more detailed analysis of differences in welfare dependence between natives and foreign born than has been previously available.
We find substantial heterogeneity in welfare dependence of immigrants between countries when not controlling for observed characteristics of immigrants and natives. In this are available from the authors upon request.
case immigrants have a significantly higher (lower) welfare dependence in nine (seven) countries for contributory benefits and in ten (six) countries for non-contributory benefits. Controlling for differences between natives and immigrants shows that this heterogeneity is primarily due to differences in characteristics between the two groups. The largest contribution to this difference in characteristics effect stems from differences in personal characteristics (i.e. age, gender, and marital status) and income for contributory benefits and household characteristics (i.e. population density, house ownership, and household size and composition) for non-contributory benefits. Once these differences in characteristics are controlled for, immigrants as a rule participate about as often as or less often than natives in both contributory and non-contributory benefits. Given participation they also receive lower or comparable benefit levels. This suggests that in countries with a high welfare dependence among immigrants, policies aiming to change the structure of migration (by for instance actively attracting more able immigrants) and to avoid job-market discrimination of immigrants are likely to be the most effective means to reduce immigrant's relative welfare dependence.
The differences in contributory and non-contributory benefit levels are also strongly influenced by selection differences between immigrants and natives. After appropriately accounting for selection, differences in benefit levels between the two groups strongly decrease. The remaining difference can be explained by observable characteristics in many cases. Furthermore, when significant, the difference in parameters effect is negative in most countries with the only exceptions being Ireland for both benefit types and France for non-contributory benefits.
With respect to the selection process, after controlling for observable characteristics immigrants have a significantly lower probability to participate in both types of welfare benefits than natives in most countries analyzed. A significantly higher participation of immigrants in such benefits, after controlling for observable characteristics, can only be found in Germany (for contributory benefits) and Greece (for non-contributory benefits).
Immigrants are more often underrepresented in benefit receipt than overrepresented after controlling for observable characteristics, potentially on account of language problems and/or lacking familiarity with host country specific regulations.
These general results are robust to a number of changes in the definition of benefits and to different choices of comparison groups. On the individual country level, however, results do to some extent depend on the exact definition of the types of benefits and comparison groups considered. This suggests that future research should concentrate on detailed country level analysis for different groups of immigrants and benefit types, to filter out in more detail the country specific reasons for differences in the access to welfare benefits between natives and immigrants.
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